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This discrepancy may occur because there are ‘hidden’ 
excitations, in addition to conventional spin waves, that 
reduce the magnetization. One possible explanation for the 
‘hidden’ excitations is that the transverse spin waves cou- 
ple to the longitudinal fluctuations, giving propagating 
longitudinal excitations. We have been performing ineias- 
tic polarized neutron measurements on several Invar and 
non-lnvar systems in an effort to explicitly separate the 
longitudinal excitations from the transverse 16-81. Here we 
report on inelastic polarized neutron measurements on the 
magnetic excitations of both atomically ordered and disor- 
dered FeT2Ptm 

The inelastic polarized neutron scattering tbat we have 
performed is straightforward in principle [9]. The trans- 
verse spin wave scattering is represented by raising and 
lowering operators (S*) in the Hamiltonian and always 
causes a neutron spin flip. These cross sections, denoted 
by ( - + ) and (+ - 1, are equal in intensity when the 
neutron polarization is perpendicular to the neutron mo- 
mentum transfer, fi I Q. Furthermore, the longitudinal 
(Sz) scattering is related to the non-spin-flip cross sections 
(+I-)and(--),andisvisibieonlyifPIQ. 

The scattering measurements were performed at the 
MST BT-2 polarized triple-axis spectrometer with 2l’- 
lo’-lo’-20 collimation before and after the Her&r alloy 
monochromator and analyzer, respectively; a pymlytic 
graphite filter before the monochromator removed bigher- 
order wavelength contamination. The incident neutron en- 
ergy was fixed at 14.8 meV. In this conf@ration, the 
energy resolution is 0.33 meV full width at half maximum 
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@WHM), the longitudinal q resolution in the scattering 
plane is I* 0.01 A-‘, and the vertical resolution is * 0.1 
W-l PWHM. The polarization efficiency of the spectrome- 
ter is greater than 90%, given the measured direct beam 
flipping ratio of 12. 

The samples were approximately 20 g single crystals of 
Fe,,Ptas, both cylinders of 2 cm length and 1 cm diame- 
ter, with the I&O axis at about SO” to the cylinder axis. 
Atomically ordered and disordered Fe,,Pt, have Curie 
temperatures Tc = 510 and 375 K, respectively. Ah the 
measurements were made well above the premartensitic 
transition that occurs below T= 70 K in Fe,sPt=. We 
applied a 5800 Oe field along the cylinder axis with a 
vertical field electromagnet to avoid the depolarizing ef- 
fects of the magnetic domain structure and to minimize 
any nonuniformities due to the sample demagnetization, 
obtaining a through-sample flipping ratio at room tempera- 
ture of R = 6 and R = 10 near Tc. 

The 
0.10 A 

constant-q inelastic scans, in 
-‘, were made about the 000 

the range 0.05 5 q 5 
position, with several 

concomitant advantages: the nragnetic cxci!ations can be 
observed without a significant contribution from lattice 
excitations, and the magnetic form factor is close to unity. 
Nevertheless, there are-several disadvantages to perfonn- 
ing measurements about 000. The maximum achievable 
energy transfer increases linearly with momentum transfer, 

q, thus 
the spin wave energy 
limiting the possible 

momentum transfer where the spin waves can be observed. 
Also, the requisite small scattering angles necessitate tight 
angular collimation before and 
ducing the signal considerably. 

after the sample, thus re- 

At each temperature, we measured the energy-depen- 
dent scattering for both spin-flip (- f ) and non-spin-flip 
(+ -t ) cross sections. T’ne data (see Fig. 1) were fit to a 
double-Lorentzian spectral-weight function and an elastic 
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Fig. 1. Constant-q spin-flip (0) and non-spin-flip (e) scans for 
disordered Fe, Pt,, for q = 0.08 A- t ; (Top) at room temperature 
(T/ Tc = 0.79!, (Bottom) at 3G5 K (T/ Tc = 0.97). 

central peak, which were numerically convolved with the 
triple-axis spectrometer resolution function [lo], including 
the effect of the polarization-dependent cross sections [ll]. 
Since the q-resolution is finite, the spin wave dispersion 
was assumed to be quadratic in q and the broadening was 
assumed to increase as q4 over the resolution volume, 
according to spin wave theory, The excitation energies are 
significantly higher in the polarized data than those ob- 
tained at the same T and q for unpolarized beam measure- 
ments [S]. This is due to the applied field, which opens up 
a gap g&l = 0.1 meV. In the (+ -t ) conf?guration at 
room temperature, we observed no signal other than leak- 
age due to the imperfect polarization of the instrument and 
sample. 

As the temperature is increased toward Tc, the sample 
polarization improves, increasing the flipping ratio. The 
spin wave energies decrease, and a central peak develops 
for both cross sections. Again, we saw no evidence for 
propagating excitations in the ( t t ) cross section. This is 
similar to the behavior observed for crystalline Invar 
Fe=Ni?, [8] and differs dramatically from the behavior 
observed for amorphous FessB,,, where excitations at 
finite energy were observed in the (C + 1 cross section. 
This difference in the behavior of crystalline and amor- 
phous Invar systems leads us to suspect that the observed 
finite-energy excitations in the (t t 1 cross section are 
due to the amorphous nature of Fe,B,, and not to its 
Invar nature. In the case of the crystalline Invar systems, 
the ‘hidden’ excitations remain hidden and further work is 
required to resolve this puzzle. 
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